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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a still image of 
high resolution from a plurality of image signals even 
when a dark object is photographed by a hand-held 
digital camera. 

SOLUTION: The image of an object passing through a 
lens group 1 not provided with an optical axis variable 
element is supplied to a CCD image pickup element 2 
while a shutter 10 is pressed. At this moment, the image 
is picked up at a shutter speed of 1/1000 sec. The 
picked up image is supplied to an image processing 
circuit 3. In the image processing circuit 3, cylinder 
conversion, conversion of optical axis direction and the 
aligning of 1/m pixel accuracy are executed to the image 
signals, the resultant images are stored in an image 
memory 4 and a plurality of photographed image signals are successively added in real time 
while aligning reference image signals and present image signals. In a compression circuit 5, 
compression is executed to supplied synthetic image signals. Further, compressed image 
signals to which sub data are added are supplied to a recording medium 6. 
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B»3 4a»6ffc»3ft5«****LT^*v>£-jSB* 

[0 0 3 8] £ {Lhtf 9£jABB<t*0B*tffti 
i2 0*«it, RBtf^TB^rosg^lfess-ctfc^i 
t, i£±*BBB2 5, 2 7*5<fctfBB3EJ£HIB3 lie 

3 fcfc'U JKtt. (-9 

i-oTiOJL^I-^BBKtt-htf 6r fcAS-c#-5„ io 
T, i©±5&4§£\ ^yf@B3 6fli, ^©IhIBS 
3 4 *>e>«l&SJx*i!!**Sr*LTv^4v^-j«B<fc«# 

[0 0 3 9] i<DJ;5lCL-C, BB3 6T-SJR 

$tVfc-a-^H^tt^l4, I«M7^^3 7-.ttgJ 

ii«S9i7^^3 7-eii, mbz*it&dm&. 

^v^ifcB-JS#e>*t5. -BiL-C, B«c3fiB7^^^ 
3 714, HBF frbm&L&fl 

[0040] :©±5 tt*^-*D-yrtrfT 5 BBft* 

T, *»©BB«-§-4riP3SL, ¥*Sfti-^rtl-io 

r, /^XiSdf- + ^-fe^$n«©t?, s/n^ir)±i- 

BBr6U*B*fT5t#C, $P>lc«t5:(DH«« 
tt^ItSttt, 5c«)BB«#OBBt**5ttB 



-6- 



[0041] z<DmnMM~?\z, a^bam-^ 221: 

■fctMy^x**!) 2 3ic, P$Htt(£Bt9£5 2#<£>B 
»fll*frB»r*J:5fcL'rt>ftv\ **>»*\ ttlHft 

s 0 fc«u 

(10 0%) S^jBi*v^rt^i{>^o■rv^Sil^, 

[0 0 4 2] ±5* LfcA^Bfcy^!* 2 2&£tfs<y7 

jH-afcl/CfcAv*. 0ilx.fi, a = 0. 2<7)S^, 
■**7 6 4 fcfcfl, £ftBHt**5 7 6 t*5 0 A^B 

fty^y 2 2*±t//<y7r^ j e» 2 3 0>Bfc«#<oir 
y«tt, £fc&*A*B»i:P]ircAv\ 8 

[0 0 4 3] *fc, ffl^Bft^y 3 30B&1MX 

tf, JP»i-SH«flr#^tfaf:^i 6|fc*6 1 2 try hX 
3fefc*?), 6 4tfc*fc 1 4 try hX3fefc**©"C, 
16^$/hX3fe<7)t*5/ 2 5 6fe<Z)(itfgt 

[0044] rott, #±i,ttW&mzfottx&#'h 
fc»£\ H3fc«-*\fc5fc* WABflM*!) 3 3lc, l 

#B<OWfc«#. 2#B<BB«Mf-J§\ 3&@<£>B{£lffi 

• • sum 2«cB©w*flr**m»stt, ib 

tt£tl£o El 3 Aft, tttfJlMfc**!! 3 3©t-rx-e*) 

"C*>5o Sfc* 1> 2, 3, • • ^oi:U?12cD»^ 
it, «ftJ|»SJxfcir*«#«>||i#Sr*rp rc>E]3^ 

[0 0 4 5] CrT\ *-f$ ^*-r*-hfrH4IC35* 

-To E14 A^i~J:5^> s/-Yy* l OjWTSfi/rv^a 

IB, i4B[OTti9^ CCDjHH*-¥-2*»6#Jhlf 
fc45WI«^«7^-AaBW5llcffl*4ii*. 114 
CfcjRINzSfc* ffl^i$tifcB^«-^P ir±> A;£fB<£i 

;*^y 2 2K!5tt£;ft,3o *t H4DlC^rf£5 

lc, *©7U-A-eH«fl|-»P If*, ^^7r^y2 

[0 0 4 6] ^tt, A^B^^ey 2 2fcB*«-§-P 
2*SB11S*t, ^5^77^*9 2 3(cH|ftft-^P ltfSfS 



P 2 ^LTMMf P 1 ^)fiI^ffi^tl5o E14E 

*»ttB*H»^*3 3 3^W»S*i, /Hfo*£ttB* 
r 6 1411110113 o^iBclfrSix, Bfc»WI«ttBfla6 

W3 l~4ft»£*ia. 

[0 0 4 7] H4Ftc*f-<fc5fc:, *0«ffltt*K:Jfr3 
v>T* W*rbb*miElK3 0*<ttWHift*^IeIB3 1 
fcj8l*T, ■«AI»l!:«ai3»llS*ttS. i LT, IU4G 
tc;^-fJ:5t£, ttfcfiBfc^P 3 3fc, feSflSitStifc 
BfctfEltSftS. ^<£>£#> ±»Ufc±5^ttlltlW 
©«ffl»*o«IWt»fc«-5v^rw*H^*u 3 3^ 

[0 0 4 8] 1 OSrfirrt, $tLV^N&£K9 

3itpCiSrJh», ffi^Bfcy^P 3 3 0«SrJp*Sttfc 

[c, K«a&W:7^*3 7£iiiBU S/Ntf)&<, B 
[0 0 4 9] roisw^affiSixfclB2©llife 

U t«)RBS:fKt5o v f@K4 1 "CM:, 

3 > 9 ^itiSBttwaaiiiK 4 4 sfts-e-fiR 

B^lft^^s CCDjM*?2^5)©Iftfitt^E)fir 

^B*«**fcttB*«*tt, JBBBia» 5 *5 itT-x-ir 
y^0*4 2-«j&$*i£ 0 
[0 0 5 0] ^>Tyf@B4 2m ttffiSK 7 
5JiS^fifcB«l«**^tt:B«flr*i:, ^yf0B4 
1 fc^UTfl^*ii8-fr*B«t**fcttB«t*i:*» 
bftr*t*»lo#Wi*ix6. WRSttfc^riEB«fi#* 
fcteB^ff-^ ffiMl L 4 3^LT«^^i: 

[0 0 5 1] ^^c, #K0K7d^m*Sti5*»oH 
B^^SIfP 44»i t>^- ^ W8mi& 45- 

tt^^ti^o B«»a«4 4t?», ±»LfcBflwaa0 
g§3 traDi 5ftB«*aa*y7 h^^ricxjg^tt 

5 0 f-^f»4 5m ffiM^4 6^L^ 
[0 0 5 2] r <D.i 5 IC, n ft^B^f-^^*^ <b W$ 

»T LfcB«t**WtWE«^ 6 (OBU<o««^Eft $ 
^»o^yay-eB«»a*:1T5»*, ^t^i 
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[0 0 5 3] r^T% BB«#*¥ffia*e>Rffi^£lfc* 

[0054] ±»L^a:*:*MiHiK2 sisitf 

x = ( t - (tmax- 1) /2) ■ 
y= (v— (vmax— 1 ) / 2) ' 

[0 0 5 7] gftPlSrH6B<B«fc5fcftfc5£, 
P 1 = ti/2 - x (3) 

[0 0 5 8] iSQlH 
Q 1 = t a n" 1 (y/L) (4) 

[00 5 9]S(1) , 5t (2) , * (3) , 5£ (4) 
tt, ffiftOB* (t, v) |c»j&1-3#|SiJ (PI, Q 
1) *:*«>S;6fifc*:SL-CV^* 0 (Pi, Ql) 

(0^lRl3dSh-v5pffifcSSfoSJffi« (h4, v4) ft, 
h4 = L/t an (PI) 
v4 = L • t a n (Ql) /sin (PI) 

[0 0 6 0] (h4, v4) tCCDJHBJf 

(DWm (i, j ) ^COli^fi, 

i = (h 4 • tmax/L H +tmax- 1) /2 

j = ( v 4 • vmax/L v +vmax — 1 ) / 2 

[0 0 6 1] rftfeOSCtt, *IrJ (PI, Ql) (cm 
^SCCD«Mft*^±^ffi«*3l»K:lS»Lfcj{S (i, 
j) £#£S3refc3 0 Sft (t, v) zs-TLX^fa 

(PI, Ql) ft**, SblcSSR (i, j) ##*o 
V\ r^ttSrRfSJfi*^ (t, v) <Dr-^it5o 

5±5lc«m«r2iafT5i6&Ktt*»<, lEoMttrJ 



[0055] .tor, £2pBBtt*&mB£{B*£<&ffi 
Bl*ffi«rfr5»£\ LTRBBatriM-. 
:^f>f^/^^7m g|6BlC^<fc5^L (m 
m) 0E«©h-v¥fflj»L H XL V (0f--TXr«tl5 
i5^*o-C^5o w<03tj»Sr^SL (mm) (DRf^ffi 
fcjSHBU CORWffiSr^lcsFffiWcStfffcfcoSrx- 
y^Pffiti-^ (@6A) 0 rtlSrKfttmaxXvmaxOjHa 
tt(Z)B* (t, v) (H6C) o 

[0 0 5 6] t, vftftabSfctftteStfrt^Sx, y 

( 2 • 0 H /tmax) ( 1 ) 

(2 • L v /vmax) (2) 

[0 0 6 2] E7t::jjrf <fc5K, s f4V9l\'%*70>fo 
&&m&Ol£b 9, x, y, z©jffi«*SrHoJ:5^» 
ftAEBf Cm] 0ttB£Mfc¥BG#*>S. B 

[oo6 3] »»snfcBBj-ov>r, 

d x : x*[r1^B**^X [m/pixel ] 
dy : y^|Rj0>B*iNf [m/pixel ] 
£ * : x^fRjCO^E [pixel ] 
7) ' : y#[Rj0>4fcB [pixel ] 
i:4S. 

[0 0 6 4] £fc, ^JftS^fcBBI^oV^r, 
e x : x;£fp](DB^lMX [m/pixel ] 
e y : y#fRj(E>B^1MX [m/pixel ] 
£ ' : x#[Rjtf>ffiB [pixel ) 
71 ' : y*fRjtfHftB [pixel ] 

[0 0 6 5] Iti^^Pfi, &<D£?\z$t-rzkifi-? 

[0 0 6 6] 

[ki] 

P - 

. -/ J 

[0 0 6 7] ^Plc*tJESi-5*^#±^Q«r 

[0 0 6 8] 
[&2] 



Q - 



xq 

L *<? 



[0069] t-t-st, ^p^j:^Qfi-aj»±^*> 
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[0 0 7 0] 
[£fe3] 





F cfx" 






V dy 


= it 




L "/ . 




[0 0 7 1] zMX 




k=-f/ 


z q 





[0 0 7 2] 
[»4] 

dx zq 

-J _ yq 

dy zq 

[0073] j»«oift±©tti e 1 *3«tt; ?j ' ^fe 

[0 0 7 4] 

Its] 



= oQ = oC + S# 



T ' ex 
9' ey 
0 



= 0£ + Z ' ex K~ 
[0 0 7 5] Rtt % 7 s 4V*/l'%*7<Dm&$:&i-<0?f 



+ rj'ey 



IT 1 



[0 0 7 6] 
[*6] 



[0077] 0 , 



"cosfl 0 -sin 01 [1 

i? = 0 1 0 0 

_sin0 0 cos0J LO 
(PAN) 

mtm*HL*>zk. 



o o 

sin0 cos$ 
(TILT) 

[0 0 7 8] 

»7] 



COS/0 -S1A/0 

sinp cosp 
.0 0 
(ROLL) 



g 





■ i " 




~cos0 


cos.o 


- sin 9 


sm<f> 


sinp" 




0 




-cos 8 


sinp 


- sinB 




sinp 




. 0 . 




_-cos# 


sin0 










' 0 " 




"COS0 


sinp" 








ir 1 


1 




COS0 


cos p 










L o J 




.-sin 9 











[0 0 7 9] tftSo 

[0 0 8 0] ^±cos^^^v^rf^ofccm^l-J:§ 

*ttl^&tf> :/n^5A<B-0!|«r|g8*3j;tfB9 fcla**-. 

r<D5ttt*«i^n^7^fi^ ^pa [deg ] 

L, i^qa [deg ) f;VbU K«rtHSI9Kr a [de 

■•ft#tn-3pffi±k:**-t-at>©"c*8. aio 

[deg ] ^yLTa»LfeG2^ffioB«fll*^*rlH- 
[0 0 8 1 ] »^«««>»iB*r»oK*#©*«©rt« 

ItfiWU 5 2 [degpp ] -Cfc£ 0 01 lAtt, 7>f^ 
?T?jEBSr«»UfciSlfe«*-e&5o HUB 



0*^>'LTiBKLfcll»fll»'C*5. illCfl m 
1 1 Al£^:EB^7^^^#^ 7&-b^2 Ogf 
^hLT«J^LfcH&f^-Cfe6o El 1DH Hi 1 

ak^-t jEB^b?^ 9*r*tna r> k 2 os 

p-7PLT»^LfcB&ft-^?&5o 8HEfi, HI 
1 Aid^i-iEB^b^^ v^Aofc ^ 7 2 0*^V 

L> _L^2 0*^bU-caHISLfcHIWt#-e*)S o H 
HFft Hi l Aic^-MEE*^^ i?*/)"** 

[0 08 2] ±5E LfcH 8 ifccfctfH 9 lc^-t-3ttt3EljKO 
yn^^^-CHl 1 Ald^EB^B^ft-^irlRl— spffi 
l;»lfc-^j^l 1 2 Jc^-To H 1 2 Ate, H 1 1 B 
^i-jB««f-*3fett3E»UfciB««-g--x?*)« 0 HI 2 
BJ2. Hi lCtea^Bfffcft#Sr*«i**UfcB4fc«* 
-efe5 0 HI 1 2CH Hi !D^^i-Hifeft-g-«r3fctt3E 
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&L.fc«fc{f 5, Ell 2D (4, HI lEK^-ril 
fcff^£3£tt£&LfcMfc«-§--e*3o 01 2 Eli, 0 
1 1 Flc^-t-HSs^Sr^tt^LfcH^fS^-efcSo 

roiai 2 l^-fil^ft^-li. ttWIi&wiMX 
£1 2 0%lC*iJRgL-C^5fcit), eg^Kft-sTWj: 

v. 

[0 0 8 3] iOipK, Lfct£^:«^lH!8S 2 5*5 
[0 0 8 4] 

[f^©^] rcOSIWi^^i, 1/1 0 0 Osec CD 
[0 0 8 5] ioT, 7?r-f7'/!)XAifc|ii/7h 

[HBroflfi^^ifee^] 

[Ell] 









12 3 


t 5 e f 


7 




CCD |— Bflfcfta 














1 







VTR(D$ 1 O^ffi^li^^^n y * H"C*>So 
[03] ^^^^^^^/^^y^j^-feM^ft 

[B5] :««^5^^7-*If>f^^^ 
V T Room 2 ^»i§r^t/p y * H-C&So 

[me] ^^xnicaA^ttsnttCAoRn^v^ 

[B10] ::<0*W^iifflSix5*<»**oRWlcfflv^ 

[iii] z<DWA\zmmztizftto&&<o&micm^ 
[^12] r (omm \cmm s ft* # wsetfcoRw 

[«F#<DR9J] 

1 • ■ - 2 • • • CCDftW^ 3 • • • 

w^shies, 4 • • -ung^^y, 5 • • -JE^glH] 

6 • • • ABAKAN 7 • • • #«l»Hg. 8 • • • Sc 
^[njgg, 9 • • • V*^^ 10- • »Vty# 

[03] 
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[H2] 



[07] 



22 

21 I 



23 





• 1 











air 



a* 



DET OUT 



£2* 



1^3 



[B4] 



A f*»* - 

[jjjj CCD 



| PI | PZ [ P3 T 



H 1/". *«aS«$IM 



T- PI | P2 [ P3 | P4 



PI P2 



] P3 J P4 [ 



t t t t 

P1<*M4* P2CDM P3fl>M P4<DteW 



j pi* |pr+pg' |pr-tf»2+p3'| pi'~p4 > |~ 



41 



fftt 



W tt* W 



r t 



42 



45 



-48 



h~10 
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[06] 



[HI 0] 




ims] 



void heimen3t 0 i 









m 


if thh 


[deg p-03 




26.0 


" pa && 


[deg] 




20 


w qa 


[deg] 




-20 


" ra lafc 


[deg] 




20 






1.0 










" St1 








« hsize 




[pixel] 


640 


n vsize 




[pixel] 


460 



" st2 5fcsS7KU* 

" hwaku 7K¥@f*Sl [pixel] 768 

n vwaku SttlJUfit . [pixel] 570 

double cp , sp , cq , cr , sr , I ; 

double x , y , z , kl , k2 , k3 , k4 , k5 , k6 , k9 , i , j ; 

int h . v . hi . v1 . h2 , v2 ; 

» mmvm gi *v&mte i [pixel] i* imi m 

I = hsize / 2 / tan ( thhYad ) ; * 656.097 
* ftft&tf) sin t cos ttfiXHC rad tftCdeg] ^fc^CDftSIrad] ( = */ 360 ) 

cp = cos ( paVad ) ; " 0 93969 

sp = -sin ( pa*rad ) ; " -0.3420 

cq = cos ( qaVad ) ; " 0.93969 

sq = -sin ( qa'rad ) ; " 0.342020 

cr = coa ( raVad ) ; " 0.93969 

sr = sin ( ra'rad ) ; " 0.342020 
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[19] 



k1 = cp*cr - sp*sq*sr ; " 0.92303 

k2 = cp*sr; " 0.32139 

k3 = op"sr - sp'sq'or ; " "0.2 1 1 47 

k4 = cq*cr ; " 0.86302 

k5 = -sp*cq; " 0.32139 

k6 - -sq ; " -0.342020 

k9 = cp + cq/sa; " 0.86302 

// zz-e ga tta^: i .o ^fxhffli:Sitfeo ga = 0.2 irf tt±*<U ®i«<D®»£ i / 25 tn 

h2 = hwaku / 2 ; " 384 

v2 = vwaku / 2 ; " 288 
pt2 = st2 + ofs ;" ttJ*li*^*a^^>C7)3fciS 

for(v= 0;v<vwaku:v + +){ " tttlW^ ±7 ^IZ^X 

v1=v-v2; " Vf&fc&tT&o 

fer( h = 0 ; h< hwaku ; h + + ) ( " ttftMfcO) 1 ^-fXT) £E3Rt CO LAT 

hi= h - h2 ; » 

x = k9*(MVl + v1*k2); " ff 0J<D * , y , z 

y = k9*(hPk3 + v1*k4); 

z =-1 + k9*(h1*k5 + v1*k8); 

i= hsize /2 - l f x /z ; " x , y . z fr^AJjElflfeCDttiR » , j £ 
j = vsize / 2 - l*y / z ; 

hirei2 ( st1 + of* , i , j , hsize , vsize ) ; 

I 

} 

) 



F*-A(#%) 2H059 AA02 AA18 

5C022 AA13 AB01 AB68 AC32 AC42 
AC69 

5C024 AA01 CA11 CA12 DA04 FA01 

GA11 HA08 HA17 HA19 HA24 

5C053 FA08 FA27 GB36 KA04 KA22 
LA01 
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